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Abstract
Introduction and hypothesis This study aims to estimate
fecal, urinary incontinence, and sexual function 6 years
after an obstetrical anal sphincter tear.
Methods Among 13,213 women who had a vaginal
delivery of a cephalic singleton at term, 196 women
sustained an anal sphincter tear. They were matched to
588 controls. Validated questionnaires grading fecal and
urinary incontinence, and sexual dysfunction were com-
pleted by the participants.
Results Severe fecal incontinence was more frequently
reported by women who had sustained an anal sphincter
tear compared to the controls. Women with an anal
sphincter tear had no increased risk of urinary inconti-
nence, but reported significantly more pain, difficulty
with vaginal lubrication, and difficulty achieving orgasm
compared to the controls. A fetal occiput posterior
position during childbirth was an independent risk factor
for both severe urinary incontinence and severe sexual
dysfunction.
Conclusions Fecal incontinence is strongly associated with
an anal sphincter tear. A fetal occiput posterior position
represents a risk factor for urinary incontinence and sexual
dysfunction.
Keywords Anal sphincter laceration . Incontinence . Fetal
occiput posterior position . Sexual dysfunction . Third- and
fourth-degree tear
Introduction
Vaginal delivery may be associated with serious anatom-
ic and/or functional complications. Anal sphincter lacer-
ation during vaginal delivery is associated with
instrumented deliveries, a large infant, and a fetal occiput
posterior position [1–3]. Tears in the connective and
muscular tissue as well as compression of the vascular
supply and nerve bundles represent direct and indirect
trauma responsible for defects in pelvic organ support and
functional alterations of surrounding organs. A third-
degree tear increases the risk of fecal incontinence [4–6],
although long-term results are conflicting [7, 8]. Nygard et
al. found a large number of fecal incontinence in middle-
aged women, without statistical differences between the
episiotomy, anal sphincter tear, or Caesarean groups [8].
Deterioration of anal continence over time and with
subsequent deliveries has been described [6, 7], but other
authors failed to confirm such results after obstetrical anal
sphincter tear [9].
Moreover, little is known about the impact of such
traumatic delivery on other pelvic organ function. Faltin et
al. [10] reported an 18-year follow-up in 259 patients who
had sustained a third-degree anal sphincter tear compared to
281 controls. The results of this study suggested that
women with anal sphincter disruption had a slightly
increased risk of fecal incontinence with no impact on
urinary or sexual symptoms and mental or physical health
[11]. In contrast, other authors reported a higher incidence
of urinary symptoms [12, 13] and sexual dysfunction [5, 7,
14, 15] after anal sphincter tear.
The aim of our case-control study was to report long-
term anorectal, urinary, and sexual function symptoms.
Validated questionnaires addressing fecal, urinary, and
sexual functions were mailed to women with and without
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previous third-degree tears. Risk factors for severe func-
tional impairment were also identified.
Materials and methods
The case-control study was designed using our obstetrical
database of prospectively collected data at the Maternity
Hospital of the Centre Hospitalier Universitaire Vaudois in
Lausanne, Switzerland. Data included demographic, labor,
and delivery information, as well as maternal and neonatal
outcomes (Tables 1 and 2). All data were collected at the
time of delivery by the obstetrician. General patient data
(date of birth, ethnicity, marital status, and insurance)
collected at the patient admission in the hospital billing
system allowed to cross-check these data, with confirma-
tion of congruent data in 99.8%, 99.4%, 98.4%, and 98.2%
of cases, respectively. Specific items, such as "mode of
delivery" and "mode of extraction", respectively, in the
maternal and neonatal subsection of our obstetrical database
allowed to cross-check this data with 99.3% congruency.
To estimate a sample size, we used five studies that
evaluated fecal incontinence after an anal sphincter tear [5,
6, 9, 13, 14]. Based on these studies, the overall fecal
incontinence rate was 40% (21–57%) and 20% (7–32%) for
women with and without an anal sphincter tear, respectively.
On the basis of these estimates, we determined that a sample
size of 63 cases and 189 controls would have an 80% power to
detect a 20% difference with a significance level of 0.05.
Similar sample size was calculated based on the literature that
evaluated sexual dysfunction [5, 14]. The literature was
insufficient to determine the sample size necessary for
urinary incontinence. Expecting a 40% response rate, a total
of 158 and 473 patients with and without an anal sphincter
tear would be necessary.
From 1996 to 2006, 13,213 women had vaginal
deliveries of term singleton neonates in the cephalic
presentation. Among them, 196 (1.5%) sustained an anal
sphincter tear. The anal sphincter tear was assessed by both
the resident and a senior obstetrician, and classified
according to the international classification of perineal
tears: a third-degree tear (n = 184, 94%) was defined as
an injury involving the anal sphincter complex. A fourth-
degree tear (n = 12, 6%) was defined as injury to the
perineum involving the anal sphincter and anal epithelium.
Complete third- and fourth-degree anal sphincter tears were
repaired by an overlap technique (including the internal
anal sphincter if torn) by the resident on duty and a senior
obstetrician. As described by Sultan et al., partial third-
degree tears were repaired using an end-to-end technique
[16]. Mediolateral episiotomy was liberally used, whereas
midline episiotomy is not used in our institution.
Sphincter tear (n=66) % Controls (n=192) % p Value
Age (year+SD) 36.4+5.7 35.8+5.0 0.8
Ethnicity
Swiss 57.9 67.2 0.2
Non-Swiss 42.1 32.8
Parity
1 30.4 24.9 0.4
>2 69.6 75.1
Body mass index
>25 20.9 27.3 0.3
Smoke
No 88.4 90.5 0.6
Yes 11.6 9.5
University degree
No 82.6 91 0.1
Yes 17.4 9
Marital status
Unmarried 14.5 14.3 1
Married 85.5 85.7
Work status
Employed 89.9 88.4 0.7
Unemployed 10.1 11.6
Health insurance
Nonprivate 97.1 96.3 1
Private 2.9 3.7
Table 1 Sociodemographic
characteristics
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The 196 cases were matched regarding age, parity,
ethnicity, year of delivery, birth weight, previous Caesare-
an, mode of vaginal delivery (normal, forceps, vacuum
extraction), and episiotomy. Three controls (n = 588) were
chosen for each case (n = 196). The case and control
groups both received the same questionnaires by mail. Last
address mentioned when consulting the hospital was used
to mail the patient. Nonresponders received a second mail
6 weeks later. A total of 189 patients (24%) no longer had
current addresses listed in our hospital. We traced these
women's current home address with the telephone directory.
Seventy-four (9%) women could not be located. The study
was approved by the Ethical Committee of the University and
Hospital, Lausanne, Switzerland (protocol 101/08; date of
approval, May 6, 2008). Responding to the questionnaires
was considered informed consent to participate in the study.
Current social, demographic, and physical patients'
characteristics were registered using a self-reported ques-
tionnaire. Obstetrical data about the history and mode of
delivery of subsequent birth (that might have occurred in
other hospitals) were collected. Obstetrical data from our
computerized database allowed cross-checking of obstetri-
cal events reported in the questionnaire. Age, year, and
mode of deliveries confirmed congruent answers in 100%,
100%, and 98% of cases, respectively. Four validated
questionnaires were also used: the modified Wexner fecal
incontinence scale of Vaisey et al. [17, 18], short forms of
the Urogenital Distress Inventory (UDI-6), the Incontinence
Impact Questionnaire (IIQ-7) [19, 20], and the Female
Sexual Function Index (FSFI) [21, 22]. Cutoffs for severe
fecal or urinary incontinence and severe sexual dysfunction
were selected by consensus before the statistical analysis
(UDI-6) or from the literature (Wexner scale [23, 24] and
FSFI [25]).
Fecal incontinence was evaluated using Wexner fecal
incontinence scale of Vaisey et al. [17, 18]. The modified
Wexner scale consists of eight items (Table 3), each item
scores between 0 and 4 related to the frequency of
occurrence (0, absent; 1, less than once a month; 2, less
than once a week; 3, less than once a day; 4, daily). A
Wexner score of 0 means absence of fecal incontinence and
a score of 20 means complete incontinence. Severe and
very severe fecal incontinence were defined as a Wexner
score ≥5 and ≥8, respectively [23, 24].
The UDI-6 and IIQ-7 are validated indices to assess
urinary incontinence [19, 20]. The UDI-6 measures the
Sphincter tear (n=66) % Controls (n=192) % p Value
Previous Caesarean section 2.9 5.8 0.5
Induction of labor 34.8 37.6 0.7
Epidural analgesia 72.5 69.8 0.7
Prolonged second stage >2 h 23.2 28.6 0.4
Mediolateral episiotomy 43.5 48.7 0.5
Persistent occiput posterior position 20.3 10.6 0.1
Type of vaginal delivery
Normal 66.7 61.9 0.8
Forceps 31.9 36.5
Vacuum 1.5 1.6
Birth weight >90th percentile 10.1 11.6 0.7
Table 2 Obstetric characteris-
tics at the index delivery
Table 3 Wexner anal incontinence score
Symptoms Sphincter tear (n=66) % Controls (n=192) % p Value RR 95% CI
Incontinence for gas 52.1 36.7 0.025 1.88 1.08–3.29
Incontinence for liquid stool 21.7 9 0.01 2.79 1.31–5.97
Incontinence for solid stool 5.9 3.2 0.464 1.90 0.52–6.93
Alteration of lifestyle 15.9 5.4 0.01 3.36 1.36–8.31
Alteration of sexual life 9 2.2 0.024 4.45 1.22–16.3
Need to wear a pad 11.6 7.5 0.317 1.63 0.65–4.08
Taking constipating medicine 0 0.54 1
Inability to defer defecation for 15 min 15.9 10.1 0.196 1.69 0.76–3.76
Mean Wexner score (95% CI) 2.3 (1.4–3.2) 1.2 (0.9–1.5) 0.004
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bothersomeness of urinary incontinence symptoms, with
higher scores indicating a greater degree of bother or a
worse quality of life. The IIQ-7 measures the impact of
urinary incontinence on activities, roles, and emotional
states, with higher scores indicating a greater impact or a
worse quality of life. For both questionnaires, each item is
categorized by the frequency of occurrence or discomfort
(never/slightly/moderately/much). Severe urinary inconti-
nence was defined as a UDI-6 score ≥4.
The FSFI is a validated instrument for the assessment of
sexual function. This multidimensional score combines 18
questions in six subscales (desire, arousal, lubrication,
orgasm, satisfaction, and pain). The score ranges from 2
to 36, with high scores representing high sexual activity and
satisfaction and low scores signifying sexual difficulties or
little sexual activity. Severe sexual dysfunction was defined
as FSFI scores ≤25 [25].
Since we expected that most women would not report
any symptoms and to avoid reporting very skewed
distributions, we dichotomized ordinal outcomes of each
questionnaire. The effect of the exposure, demographic
data, and risk factors were compared between patients
with and without anal sphincter tear by the Pearson χ2
test (or the Fisher’s exact test when indicated) for
categorical variables. For continuous variables, medians
were compared by the Student's t test (when normally
distributed) or the Wilcoxon test (when non-normally
distributed). Multivariate logistic regressions were per-
formed to identify factors independently associated with
severe fecal or urinary incontinence and severe sexual
dysfunction. Statistical analyses were performed using
STATA-10 (Stata Corporation, College Station, USA).
Results
From our hospital database, 784 patients were identified for
this study (196 with and 588 without anal sphincter tear,
ratio 1:3). Among the 710 (91%) women who were
localized, 258 (36%) completed the questionnaires. Demo-
graphic and obstetrical characteristics of responders were
similar to those of nonresponders or lost patients (data not
shown). Specifically, 66/176 (37.5%) and 192/534 (36%)
women with and without anal sphincter tear, respectively,
returned the questionnaires (p = 0.7). The mean time
between delivery and response to the questionnaires was
5.8 (95% confidence intervals [95%CI] 5.1–6.4) and 6.1
(95%CI 5.7–6.5) years for women with and without anal
sphincter tear, respectively (p = 0.8).
Table 1 shows sociodemographic characteristics of
women with and without anal sphincter tear at the time
they answered the questionnaires. Cases and controls did
not exhibit any significant differences. Table 2 shows no
difference in obstetrical characteristics of women with and
without anal sphincter tear at the index delivery. Further
deliveries after the index delivery were reported by 58% of
women with and 55% of women without anal sphincter tear
(p = 0.8).
After anal sphincter tear, women were more likely to
pass involuntary flatus and liquid stools (Table 3). Women
who sustained anal sphincter tear were also more likely to
pass involuntary solid stool, although the differences did
not reach significance. Incontinence to gas, liquid, or solid
was reported at least once in 57.4% and 39.5% of women
with and without anal sphincter tear (p = 0.01, risk ratio
[RR] 2.1, 95%CI 1.2–3.6). Similarly, alteration of lifestyle
and/or sexual life caused by fecal incontinence was more
likely reported after anal sphincter tear. The need to wear a
sanitary pad and the inability to defer defecation for 15 min
were also greater after anal sphincter tear but did not reach
statistical significance. The need to use constipating
medicine was rarely mentioned in either group. When
considering all symptoms together, the mean Wexner fecal
incontinence score was 2.3 (95%CI 1.4–3.2) and 1.2 (95%
CI 0.9–1.5) for women with and without anal sphincter tear
(p < 0.005). Severe fecal incontinence (defined as a
Wexner score ≥5) was reported by 15.4% of women with
and 6.6% of women without anal sphincter tear (p = 0.04,
RR 2.6, 95%CI 1.1–6.3). When all sociodemographic and
obstetric variables (Tables 1 and 2) were considered,
independent factors associated with severe fecal inconti-
nence were anal sphincter tear (RR 2.1, 95%CI 1.1–3.9)
and instrumental vaginal delivery (RR 2.3, 95%CI 1.3–4.2).
Age, parity, further deliveries, birth weight, episiotomy, and
time since the index delivery were not independent factors
associated with severe fecal incontinence. Very severe fecal
incontinence (defined as a Wexner score ≥8) was reported
by seven (10.6%) women with anal sphincter tear and four
(2.1%) controls (p < 0.01, RR 5.4 95%CI 1.5–19.0).
After anal sphincter tear (Table 4), women were more
likely bothered by frequent urination (p < 0.001, RR 3.4,
95%CI 1.7–6.5). There was no significant difference in
any other urinary symptoms. When considering all
symptoms together, the mean UDI-6 score was higher
for women with anal sphincter tear (3.2, 95%CI 2.4–3.9)
as compared to controls (2.6, 95%CI 2.2–3.0), although
this difference did not reach significance (p = 0.158).
Similarly, the incidence of severe urinary incontinence
(defined as a UDI-6 score ≥4) was not significantly
different between women in the study or control groups
(37.9% versus 31.1%, p = 0.361). When all sociodemo-
graphic and obstetric variables included in Tables 1 and 2
were considered, independent factors associated with
severe urinary incontinence were smoking (p = 0.034,
RR 2.49, 95%CI 1.07–5.76) and a fetal occiput posterior
position at the index delivery (p = 0.042, RR 2.18, 95%CI
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1.03–4.62). Women who sustained an anal sphincter tear
more often reported urine leakage during physical activ-
ities at home (Table 5, 5.9% versus 1.1%, p = 0.048, RR
5.7, 95%CI 1.0–31.6). There was no difference in the
other items of the IIQ-7 questionnaire nor in the IIQ-7
score (p = 0.337).
None of the women reported absence of sexual
activity. None of the subscores for desire, excitation,
lubrication, orgasm, satisfaction or pain, nor the global
FSFI score showed significant difference between wom-
en with and without anal sphincter tear (Table 6).
However, women who sustained anal sphincter tear reported
significantly more difficulties in one question relating to
lubrication (question 7) and more pain following vaginal
penetration (question 18) than controls. Moreover, reaching
orgasm (question 12) was significantly more difficult for
women with anal sphincter tear than controls. The subscore
concerning orgasm was also lower for women after anal
sphincter tear with borderline significant difference
(p = 0.068). When all sociodemographic and obstetric
variables (Tables 1 and 2) were considered, independent
factors associated with severe sexual dysfunction (defined
as a FSFI score ≤25) were a fetal occiput posterior
position at the index delivery (p = 0.012, RR 2.81, 95%
CI 1.26–6.31) and whether the women was unemployed
(p = 0.014, RR 2.98, 95%CI 1.25–7.12). Having more
than one child (p < 0.001, RR 0.18, 95%CI 0.07–0.45)
was a protective factor. Age, anal sphincter tear, and
episiotomy were not independent factors associated with
severe sexual dysfunction.
When considering fecal, urinary, and sexual question-
naires together, 118 women presented at least one severe
dysfunction (Wexner score ≥5 or UDI-6 score ≥4 or FSFI
score ≤25, Fig. 1). Among these 118 women, 69 (58%), 40
(34%), and nine (8%) reported severe dysfunction of either
1, 2, or 3 systems (Fig. 1), respectively.
Discussion
The reported incidence of anal sphincter tears identified
clinically at the time of vaginal delivery ranges from 0.6%
to 19% [1–3]. Anal sphincter tears can be evident, unrecog-
nized or occult, which could explain such a high variation in
reported incidences. Indeed, unrecognized or occult anal tear
occurs in up to 25% of primiparous women [26]. In our
cohort, 1.5% of women who delivered vaginally sustained an
anal sphincter tear, which belongs to the low range of
incidences described in the literature [1–3]. Misclassification
of both controls (suspected intact sphincter) and cases (anal
sphincter tear) might have reduced the strength of the
associations observed in the present study.
The strengths of our study were the use of validated and
detailed questionnaires exploring all three pelvic floor
Table 4 Urinary distress inventory (UDI-6)
Moderate to great symptoms Sphincter tear (n=66) % Controls (n=192) % p Value RR 95% CI
Frequent urination 33.3 13 <0.0001 3.35 1.74–6.48
Urine leakage related to urgency 8.8 9.3 1 0.94 0.36–2.51
Urine leakage related to physical activity 14.9 16.1 0.817 0.91 0.42–1.98
Small amounts of urine leakage (drops) 10.3 8.1 0.616 1.31 0.51–3.36
Difficulty emptying bladder 5.9 6.5 1 0.90 0.28–2.89
Lower abdominal or genital pain 10.3 8 0.615 1.32 0.51–3.38
Mean UDI-6 score (95% CI) 3.1+2.9 2.6+2.8 0.158
Table 5 Incontinence impact questionnaire (IIQ-7)
Urine leakage during: Sphincter tear (n=66) % Controls (n=192) % p Value RR 95% CI
Physical activities at home 5.9 1.1 0.048 5.66 1.01–31.6
Physical activities outside home 14.7 12.5 0.676 1.21 0.54–2.68
Entertainment activities (cinema…) 4.4 2.2 0.39 2.09 0.46–9.58
Travel longer than 30 min 2.9 3.2 1 0.90 0.18–4.57
Social activities 2.9 2.2 0.662 1.36 0.24–7.62
Feeling anxious or depressive 16.2 14.7 0.843 1.12 0.55–2.41
Feeling frustrated 11.8 13.7 0.693 0.84 0.36–1.97
Mean IIQ-7 score (95% CI) 1.0+2.8 0.7+1.6 0.337
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functions in study and control groups, which were similar
in their sociodemographic and obstetrical characteristics.
The limitation of the present study was the overall response
rate of 36%, which may appear low in comparison to other
studies [5, 7, 9–11]. However, we did not contact women
by phone before sending the questionnaires [10, 11] nor ask
them to participate in the study in the direct postpartum
period [6], or considered a group of women that had
already participated in a previous study [5, 7, 9], which
might all induce a selection bias. Similar response rates
(32–33%) were obtained by others who mailed a brief
questionnaire about pelvic floor symptoms in an unselected
group of women after vaginal birth [13]. Response rate
might have been improved by being more selective and
minimizing the number of questionnaire. One other limitation
was the absence of a baseline symptom assessment. It was
thus impossible to knowwhether urinary/fecal incontinence or
sexual dysfunctions were present a priori or whether
symptoms were attributable to the anal sphincter laceration.
Table 6 Female Sexual Function Index (FSFI)
FSFI questionnaire Sphincter
tear
(n=66) %
Controls
(n = 192)
%
p
Value
RR 95% CI
Sexual desire half of the time or less 24.2 23.4 0.867 1.04 0.54–1.86
Low level of sexual desire 13.6 20.0 0.352 0.63 0.29–1.39
Score "DESIRE" (1.2–6) 3.8+1.0 3.8+1.2 0.746
Excitation during sexual activity half of the time or less 12.1 12.8 1 0.94 0.40–2.22
Low level of excitation during sexual activity 13.6 11.1 0.655 1.27 0.55–2.94
Low confidence about becoming sexually excited during sexual activity 14.9 9.4 0.252 1.69 0.73–3.85
Satisfied with excitation during sexual activity less than half the time 16.4 10.5 0.272 1.67 0.75–3.70
Score "EXCITATION" (0–6) 4.2+1.3 4.5+1.1 0.181
Lubrication during sexual activity less than half of the time 24.2 13.3 0.03 2.08 1.04–4.17
Difficulty becoming lubricated during sexual activity 11.9 8 0.329 1.56 0.62–3.85
Maintain lubrication until completion of sexual activity less than half of the time 10.5 13.4 0.668 0.75 0.31–1.85
Difficulty maintaining lubrication until completion of sexual activity 7.5 7.5 6.3 0.774 1.20 0.40–3.57
Score "LUBRIFICATION" (0–6) 4.7+1.4 4.8+1.4 0.438
Reach orgasm less than half of the time 22.7 13.3 0.08 1.92 0.93–3.85
Reaching orgasm difficult 31.3 16.7 0.011 2.27 1.19–4.35
Moderately dissatisfied with ability to reach orgasm 20.1 16 0.45 1.39 0.68–2.86
Score "ORGASM" (0–6) 4.2+1.6 4.6+1.3 0.068
Moderately satisfied with the amount of emotional closeness during sexual
activity
20.9 15.5 0.342 1.45 0.71–2.94
Moderately dissatisfied about the sexual relationship 13.4 10.1 0.493 1.39 0.59–3.23
Moderately dissatisfied about overall sexual life 16.4 11.7 0.394 1.49 0.68–3.23
Score "SATISFACTION" (0–6) 4.3+1.4 4.5+1.2 0.353
Pain during vaginal penetration about half the time or more 28.4 25.7 0.746 1.15 0.61–2.13
Pain following vaginal penetration more than half of the time 10.5 3.3 0.048 3.33 1.10–11.1
High level of pain during or following vaginal penetration 9 4.5 0.216 2.08 0.70–6.67
Score "PAIN" (0–6) 4.8+1.6 5.2+1.1 0.107
SCORE TOTAL (2–36) 26.1+6.8 27.3+5.9 0.185
Severe sexual dysfunction
(FSFI < 25)
29 (25%) 
Severe urinary incontinence 
(UDI-6 > 4)
37 (31%) 
Severe anal incontinence 
(Wexner > 5)
3 (3%) 
30
(25%) 
5
(4%) 
5
(4%) 
9
(8%) 
Fig. 1 Distribution of the 118 patients presenting severe anal
incontinence, urinary incontinence and/or sexual dysfunction
1132 Int Urogynecol J (2011) 22:1127–1134
Our study of women, who had suffered from anal
sphincter tears, was designed to evaluate their current
symptoms compared with a matched control group. We
demonstrated that women who sustained obstetric anal
sphincter tears have an increased risk of reporting severe
fecal incontinence 6 years after the index delivery. Similar
associations were found by others although they used fecal
incontinence scoring questionnaire that were not validated
[5–7, 9, 13, 14]. Previous studies with long term follow-up
(more than 18 years) showed poor association between anal
sphincter tear and fecal incontinence [8, 10]. However,
these studies reported high incidence of fecal incontinence
both in cases and controls [8, 10]. This may be explained
by two factors: duration of the follow-up equalizing rather
than an exacerbating fecal incontinence [8] and the use of
midline episiotomies. Indeed, the difference in reporting
symptoms between women who sustained an anal sphincter
tear or not might decrease with age, since age itself is an
independent risk factor for fecal incontinence [6, 10]. In
contrast to our study, both studies reported use of midline
episiotomies [8, 10], which is known to be associated with
higher rates of sphincter tears and fecal incontinence [3,
13]. The present study indicates that instrumental delivery
and anal sphincter tear were risk factors for developing
severe fecal incontinence. These findings are consistent
with previously reported findings [6, 10]. However, neither
subsequent childbirth [6], nor age [6, 10] nor other
variables associated with a difficult vaginal delivery were
associated with severe fecal incontinence in our study.
Our data suggest that women who sustained anal
sphincter tears have no increased risk of urinary inconti-
nence. This confirms results published by others [11, 13,
14]. Surprisingly, high prevalence of urinary incontinence
symptoms was reported, with more than 16% of urine
leakage related to physical activity in the control group.
Women who were most bothered by their symptoms were
probably more likely to return the questionnaire than
women without symptoms, which might also be true for
the other pelvic functions. Both maternal smoking and the
fetal occiput posterior position during delivery were
independent factors associated with severe urinary inconti-
nence. No other variables associated with difficult vaginal
delivery, including anal sphincter tear, predict urinary
incontinence. Maternal smoking is a well-known bladder
irritant [27]. Fetal occiput posterior position during child-
birth might induce pudendal nerve affliction [28–30] and
muscle trauma altering urethral support [31, 32] leading to
an increased risk of urinary incontinence.
Concerning sexual function, women who sustained anal
sphincter tear reported significantly more alteration of their
sexual life in the Wexner questionnaire. However, sub-
scores and global score of the FSFI questionnaire did not
confirm this association, although some specific questions
related to lubrication, orgasm, and pain showed significant
differences between the two groups. Other authors found
similar results concerning specific questions relating to
lubrication [7, 11] and pain [5, 14]. The discrepancy
between the sexual question of the modified Wexner score
and the FSFI score is not clear. Wexner questions may be
interpreted by the patients as assessing the effect of fecal
incontinence on intercourse when fecal incontinence occurs
during intercourse, whereas patients' answers for the FSFI
most likely is more reflective of overall sexual function.
Similar to severe urinary incontinence, fetal occiput
posterior position during childbirth was strongly associated
with severe sexual dysfunction. The mechanisms leading to
sexual dysfunction might be scar tissue at the vaginal
introitus or pudendal neuropathy. Interestingly, three wom-
en spontaneously reported loss of vaginal orgasms with
persistence of clitoridian orgasms.
We have demonstrated an association between anal
sphincter injury and fecal incontinence 6 years after birth.
The impact of anal sphincter tear on urinary incontinence
and sexual function needs further investigations. Our study
highlights the role of the fetal occiput posterior position
during childbirth. Persistent occiput posterior position leads
to a sevenfold increase in the incidence of anal sphincter
injury [1, 2, 33–35], and also significantly increases the risk
of severe urinary incontinence and severe sexual dysfunc-
tion. When clinicians recognize the persistence of an
occiput posterior position, it is questionable whether fetal
head manual rotation should be attempted or Caesarean
section proposed [35]. In this situation, women should be at
least informed of the long-term consequences.
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